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SECTION  I 
GENERAL 

Purpose  and  Scope.  This  TOP  descrlbea  test  procedures  for  evalu¬ 
ating  the  operational  and  performance  characteristics  of  earth  loading 
equipment.  Equipment  covered  Includes:  bucket  type  Inclined  elevating 
conveyors,  crane  attachments  and  belt,  bucket  and  scoop  loaders.  7rom 
twe  tests  listed  in  Section  II,  the  test  director  can  select  those 
that  will  satisfy  the  requirements  for  the  particular  teat  item  and 
the  particular  teat  type  (i.e.,  engineering  teat,  Initial  production 
test,  etc.).  Test  objectives  are  to  determine  conformance  of  the  test 
Items  to  QMR,  MN  or  other  suitability  criteria.  For  Initial  production 
tests,  scope  will  be  In  accordance  with  the  contractual  provisions  of 
the  applicable  military  specifications  and  suitability  criteria  estab¬ 
lished  by  the  test  directive.  Environmental  testa,  as  dictated  by  the 
size  and  nature  of  the  test  Item,  may  require  use  of  components  or 
sample  sections  of  materials  as  well  as  on-slte  climatic  tests. 

2.  Background.  Military  operations,  especially  those  concerned  with 
the  construction  of  highways,  airfields  and  foundations,  require  a 
capability  to  load  and  move  large  quantities  of  earth  In  relatively 
short  periods  of  time.  Loading  la  accomplished  by  mechanical  earth 
loading  equipment  Including  crane  attachments,  bucket-type  Inclined 
elevating  conveyors,  and  belt,  bucket  and  scoop  loaders.  A  basic 
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crana  can  b«  convartad  Co  provide  earth  pickup  and  loading  capabilities 
by  addition  of  alther  a  claaahali  bucket,  dragline,  hoe  or  a  shovel. 

Tnl  ?t^h,“nt*  Whlch  ar*  reference  should  be  made  to 

TOP  9-2  057.  Description  of  attachments  and  other  terms  may  be  found 
In  Commercial  Standard  CS  90-58,  Power  Cranes  and  Shovels.  An  Inclined 
elevating  conveyor  modified  with  a  series  of  buckets  can  provide  like 
capabilities.  Belt,  bucket  and  scoop  loaders  are  special  purpose 
vehicles  equipped  with  either  a  belt  ronveyor  or  a  boom  using  specially 
designed  buckets  or  scoops  for  pickup  and  ;  adlng. 

]•  EfluiP— nt  *nd  Facilities.  Equipment  and  facilities  required  are 
defined  In  the  documents  listed  In  Section  II. 


SECTION  II 
TEST  PROCEDURES 

Supporting  Tests.  Subtests  (generally  In  preferred  order  of  com¬ 
pletion  with  respect  to  high-risk,  short  duration)  to  be  considered  In 
formulating  a  test  plan  are  listed  below  with  references. 


TEST  SUBJECT  TITLE 

a.  Pre-operatlonal  Inspection 

(1)  Operator  Training  and  Familiarisation 

(2)  Photographic  Coverage 


PUBLICATION  NO. 

10-3-500 

10-2-501 

7-3-519 


b.  Physical  Characteristics 

(1)  Magnetic  Particle  Test 

(2)  Liquid  Penetrant 


10-2-500 
MIL-STD-271D 
Para  A 
Para  5 


c.  Safety  (Refer  to  para  5)  10-2-508 

2-2-508 

d.  Performance 

(1)  Crane  9-2-057 

(2)  Crane  Attachments  (ClaMhell  bucket, 
dragline,  hoe  and  shovel)  Functional 
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TEST  SUBJECT  TITLE 

PUBLICATION  NO. 

(c)  Scoop 

MIL-L-52385B 
Para  4.6.2, 
Appendix 

(d)  Capacity  Rating  (Front  End 
Loader)  (Refer  to  para  8) 

SAE  J742a 

(5)  Associated  Vehicles 

2-2-500 

e. 

Environmental  Tests 

(1)  Temperature 

MIL-STD-810B 
Method  501 

AR  70-38 

(2)  Low  Temperature  Storage 

MIL-L-52385B 
Method  13 

(3)  Sunshine 

4-2-826 

(4)  Rain 

2-2-815 

(5)  Humidity 

4-2-820 

(6)  Salt  Fog 

MIL-STD-810B 
Method  509 

(7)  Dust 

Method  510 

(8)  Vibration 

4-2-804 

(9)  Electromagnetic  Interference 

MIL-STD-461A 

Characteristics 

Notice  4 
MIL-STD-462 
Notice  3 

Method  RE05 

f. 

Transportability 

(1)  Road,  Rail,  Marine 

10-2-503 

(2)  Air 

7-2-515 

8- 

Human  Factors  Evaluation 

10-2-505 

Sound  Levels 

HEL-STD 

S-1-63B 

h. 

Reliability 

AMCP  702-3 

Confidence  Intervals  and  Sampling  Size 

3-1-002 

i. 

Durabil  ty  (Endurance  Testing) 

10-2-502 

J- 

Maintenance  Evaluation 

10-2-507 

k. 

Value  Analysis 

USAMC  SUPPL  1 
to  AR  11-26 
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5.  Safety.  The  applicable  QMR,  MN  or  apeciflcatlon  la  carefully  re¬ 
viewed  for  aafety  criteria.  Certification  of  aafety  aapecta  determined 
during  construction  or  pre-production  taata  are  obtained  from  the 
developer  and  accepted  where  valid.  All  personnel,  Including  operators, 
are  made  thoroughly  familiar  with  all  aafety  procedurea  and  require¬ 
ments  of  the  test  item  prior  to  test  operations.  Maximum  precautions 
are  taken  during  stability,  overload,  boom  topping  and  slewing  and 
other  safety  critical  phases.  Proper  performance  of  the  crane  during 
these  operations  is  assured  by  using  experienced  personnel  during  pre¬ 
test  operations.  In  addition  to  MTPs  2-2-508  and  10-2-508  and  test 
item  technical  manuals,  documents  such  as  the  following  are  reviewed 
for  applicability: 

AMC  Safety  Manual  385-100 

MIL-STD-882,  "Systems  Safety  Program  for  Systems  and  Associated 

Subsystems  and  Equipment." 

American  National  Standards  Institute,  Inc.  (ANSI), 

B30. 2. 0-1967,  "Overhead  and  Gantry  Cranes." 

B30. 5-1968,  "Crawler,  Locomotive  and  Truck  Cranes." 

B30. 6-1969,  "Derricks,  Safety  Code  for." 

National  Safety  Council  Data  Sheets, 

D-271,  "Operation  or  Power  Shovels,  Dragline  and  Similar 
Equipment. " 

D-380,  "Wire  Rope,  Safe  Loads  for  Slings." 

No.  130,  "Safe  Use  of  Heavy  Duty  Equipment  on  Construction 
Jobs . " 

Power  and  Crane  Shovel  Association,  "125  Ways  to  Better  Power 

Shovel-Crane  Operation." 

Underwriters'  Laboratories,  UL  558,  "Standards  for  Safety  for 

Power  Operated  Industrial  Trucks." 

6.  Functional  Performance. 

a.  Objective.  To  determine  the  adaptability,  effectiveness  and 
suitability  of  the  test  item  to  be  assembled  and  used  as  a  crane 
attachment. 

b.  Method.  The  technical  manual  instructions  are  used  by  the 
designated  crew  to  assemble  the  test  item  and  properly  reeve  all  cables 
to  the  crane.  The  assembled  test  item  is  used  to  load  specified 
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quantities  of  material  into  a  truck  or  hopper  for  a  specified  number  of 
cycles  of  operation  or  period  of  time.  Trained  test  personnel  observe 
and  record  comments  concerning  the  capability  of  the  test  item  to  be 
readily  assembled,  handled  and  disassembled;  ease  of  assembling  leads; 
need  for  modifications  or  adaptors;  difficulties  in  reeving  and  con¬ 
necting  lines;  adequacy  of  fairleads  and  alinement;  compatibility  of 
test  iter  and  ability  to  perform  mission  tasks. 

c.  Data  Required. 

(1)  Nomenclature  and  type  of  test  item. 

(2)  Type  and  configuration  of  test  material  used. 

(3)  Published  performance  data  (Tables  1  thru  4). 

(4)  Time  and  manhours  required  to  assemble  test  item. 

(5)  Observations  on  ease  and  adequacy  of  assembly. 

(6)  Difficulties  or  modifications  required. 

(7)  Task  performance  data:  type  and  quantity  of  material 
moved,  operating  time,  acceptability. 

d.  Analytical  Plan.  Observed  and  collected  data  are  compared 
with  the  criteria  of  the  requiring  documents  and  tables  1  thru  4  to 
determine  conformance  to  specifications. 

7 .  Loading  Test. 

a.  Objective.  To  determine  the  capability  of  the  test  item  to 
provide  minimal  loads  at  specified  discharge  heights. 

b.  Method.  A  suitable  test  area  containing  stockpiled  earth, 
sand,  gravel  or  other  comparable  material  is  prepared  and  bins  or  dump 
trucks  are  provided  to  receive  and  measure  the  material  discharged 
from  the  test  item.  The  test  item,  operated  by  experienced  equipment 
operators,  is  used  to  load  the  test  material  into  the  bins  or  dump 
trucks.  The  loading  is  performed  in  specified  cycles  of  operation  or 
time  whichever  is  most  appropriate  for  the  equipment  being  tested. 

The  total  quantity  of  test  material  loaded  into  the  bins  or  trucks  is 
measured  and  identified  by  discharge  height  used.  The  loading  and 
measuring  procedure  is  repeated  for  each  specified  discharge  height. 

c.  Data  Required. 

(1)  Nomenclature  and  description  of  test  item. 
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(2)  Type  and  configuration  of  taat  attar la 1  uaed. 

(3)  Quantity  of  teat  aaterlal  loaded  for  each  epeclfied 
height  of  dlecharge. 

(4)  Cycle  ol  operation  or  tlae  for  each  loading. 

d.  Analytical  Plan.  The  average  load  of  taat  aaterlal  discharged, 
in  volume  per  cycle  or  volume  per  minute,  for  each  epeclfied  dlecharge 
is  computed  and  compared  with  the  requireaenta  of  the  MN  to 
determine  the  degree  of  conformance  to  apeclficatlona . 

H.  Capacity  Rating.  (Front  End  Loader) 

a.  Objective.  To  determine  the  average  volume  carried  by  the 
bucket  of  the  teat  item. 

b.  Method.  A  teet  area  containing  atockplled  earth,  eand,  gravel 
or  aggregate  material  is  aelected.  The  test  item  is  loaded  and  pre¬ 
pared  for  taking  measurements  a a  shown  in  figures  1  and  2.  The  nominal 
heap  of  material  has  a  2:1  angle  of  repose.  A  heaped  load  is  struck 
and  the  struck  capacity  or  volume  of  aaterlal  retained  In  the  test 
item  is  determined  by  drawing  e  straightedge  across  the  width  of  the 
test  item  with  one  edge  of  the  straightedge  resting  on  the  cutting  edge 
and  the  other  end  resting  on  the  uppermost  portion  of  the  test  Item 
back  sheet  or  spill  guard.  All  appropriate  measurements  are  determined 
as  shown  In  figures  1  and  2.  Lineal  aeasureaents  are  aade  in  Inches 
providing  volume  data  in  cubic  Inches.  Struck  capacity  for  the  test 
Item  with  spill  guard  is  computed  by  Vg  ■  AW  -  2/3  a^b  and  without  spill 
guards  as  Vg  ■  AW.  The  rated  capacity  for  the  test  item  with  spill 
guards,  using  the  2:1  angle  of  repose  of  heaped  aaterlal,  is  computed  by 

b2W  b2  (a  +  c)  b^W  b£ 

Vf  -  Vfl  +  -g—  -  g  -  and  without  spill  guards  by  vr  ■  vg  +  g  ~  24* 

Vg  -  struck  capacity  In  cubic  inches;  A  -  cross-sectional  area  in  square 
inches  at  the  center  of  the  test  item  (A  can  be  determined  on  an  accur¬ 
ately  drawn  layout  by  use  of  a  planless  ter  or  by  accurately  cutting  a 
template  to  fit  the  test  item  profile.  The  template  must  be  placed  in  a 
plane  normal  to  the  test  Item  back  sheet  and  equidlatant  from  corre¬ 
sponding  points  of  the  test  item  side  sheets.);  W  •  average  Inside  width 
in  inches  of  the  test  item;  a  -  height  In  inches  of  the  spill  guard  at 
the  center  of  the  test  item  normal  to  the  strike  line;  b  ■  length  of 
opening  in  Inches  at  center  of  test  item;  ■  rated  capacity  In  cubic 
Inches.  This  method  (SAE  Standard)  applies  primarily  to  regular  test 
items  having  parallel  sides  and  a  cutting  edge  parallel  to  the  edge  of 
the  spill  guard  or  back  sheet.  Moderately  clipped  spill  guard  corners 
will  introduce  no  appreciable  errors.  This  method  may  not  apply  to 
irregularly  shaped  test  items  such  as  those  with  cut  back  side  plates 
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or  severely  rounded  cutting  edges.  Teeth  or  tines  are  presumed  to  have 
no  effect  on  ratings. 

c.  Data  Required. 

(1)  Nomenclature  and  description  of  test  item. 

(2)  Description  of  materiel  used. 

(3)  Measurements  of  physical  dimensions  of  the  test  item  and 

load. 

d.  Analytical  Plan.  Measurements  are  converted  to  cubic  feet  or 
cubic  yards  for  expressing  final  ratings.  Rated  capacity  is  expressed 
in  cubic  yards  for  all  sizes  3/4  cu.  yd.  or  over,  and  in  cubic  feet  for 
all  sizes  under  3/4  cu.  yd.  The  rating  is  stated  as  "SAE  Rating 
(Nominally  Heaped)."  Rated  capacities  are  stated  in  increments  of  one 
cubic  foot  for  buckets  under  3/4  cubic  yards,  1/8  cu.yd.  Increments 
for  buckets  from  3/4  to  3  cu.  yd.,  and  1/4  cu.  yd.  increments  for 
buckets  over  3  cu.  yds.  If  the  calculated  value  falls  below  a  given 
rating  increment  by  more  than  2%,  the  next  lowest  increment  is  used. 

If  struck  capacity  is  shown  in  addition  to  the  SAE  rating  it  is  shown 
decimally  to  3  significant  figures. 


Figure  1.  Buckets  with  Spill  Guards 
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Figure  2.  Buckets  Without  Spill  Guards 


Recommended  changes  to  this  publication  should  be  forwarded 
to  Commanding  General,  U.S.  Army  Test  and  Evaluation  Com¬ 
mand,  ATTN:  AMSTE-PA-M,  Aberdeen  Proving  Ground,  Maryland 
21005.  Technical  information  related  to  this  publication 
may  be  obtained  from  the  preparing  activity,  Commanding 
Officer,  Aberdeen  Proving  Ground,  ATTN:  STEAP-MT-DM, 
Aberdeen  Proving  Ground,  Maryland  21005.  Additional  copies 
of  this  document  are  available  from  the  Defense  Documenta¬ 
tion  Center,  Cameron  Station,  Alexandria,  Virginia  22314. 
This  document  is  identified  by  the  accession  number 
(AD  No.)  printed  on  the  first  page. 
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4.  HEL-STD  S-1-63B,  "Maximum  Noise  Level  for  Army  Materiel 
Command  Equipment." 

5.  MIL-STD-271D,  "Nondestructive  Testing  Requirements  for  Metals." 
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